Structure and evolution of the luciferin-regenerating enzyme (LRE) gene from the firefly Photinus pyralis.
To study the structural features of genes for the luciferin-regenerating enzyme (LRE), the entire gene along with 524 bp of upstream sequence was determined from Photinus pyralis (Coleoptera: Lampyridae). The LRE gene revealed an open reading frame composed of five exons divided by four introns ranging in size from 47 to 904 bp. The deduced LRE amino acid sequence showed identity to senescence marker protein-30 (SMP30) from a number of insects and mammals including four putative SMP30 sequences from Anopheles gambiae. Gene structure comparisons showed some intron/exon site conservation with A. gambiae and mammalian SMP30 proteins but not Drosophila. LRE and luciferase sequence comparisons revealed two conserved putative luciferin-binding sites. The evolution of LRE was discussed in relation to its function.